We derived the black hole fundamental plane relationship among the 1.4GHz radio luminosity (L r ), 0.1-2.4keV X-ray luminosity (L X ), and black hole mass (M) from a uniform broad line SDSS AGN sample including both radio loud and radio quiet X-ray emitting sources. We found in our sample that the fundamental plane relation has a very weak dependence on the black hole mass, and a tight correlation also exists between the Eddington luminosity scaled X-ray and radio luminosities for the radio quiet subsample. Additionally, we noticed that the radio quiet and radio loud AGNs have different power-law slopes in the radio-X-ray non-linear relationship. The radio loud sample displays a slope of 1.39, which seems consistent with the jet dominated X-ray model. However, it may also be partly due to the relativistic beaming effect. For radio quiet sample the slope of the radio-X-ray relationship is about 0.85, which is possibly consistent with the theoretical prediction from the accretion flow dominated X-ray model. We briefly discuss the reason why our derived relationship is different from some previous works and expect the future spectral studies in radio and X-ray bands on individual sources in our sample to confirm our result.
Introduction
In black hole systems, the central black hole accretion process is believed to be the dominated energy producing mechanism, sometimes also accompanied with a relativistic jet. Observationally, such kinds of disk-jet systems display similar characteristics of strong X-ray and radio emissions, and exist at different scales from the stellar mass black hole Xray binaries (XRBs) to active galactic nuclei (AGNs). Recently the non-linear relationship among the central X-ray emission, core radio emission and black hole mass, also called as the black hole fundamental plane, has been investigated in details both theoretically and observationally (eg. Merloni et al. 2003 , Heinz & Sunyaev 2003 , Falcke et al. 2004 . This relationship may directly reflect the common physics of a disk-jet system around the black hole.
The radio-X-ray correlation has been widely studied in the Galactic black hole candidates Gallo et al. 2003; and has been also extended to AGNs (Merloni et al. 2003; Falcke et al. 2004 ). Gallo et al. (2003) investigated a sample of ten low/hard state Galaxy black hole X-ray binaries and found that all sources in the low/hard state follow a universal power-law relation between the radio and X-ray emissions with a slope of 0.7 (i.e. L R ∝ L 0.7 X ). Additionally, they suggested that when the system enters the hard to soft transition state the jet is suppressed and the radio emission drops. Merloni et al. (2003) collected a large sample containing both Galactic black hole X-ray binaries and AGNs, and gave a fundamental plane relation among the radio luminosity (L R (5GHz) ), X-ray luminosity (L X (2−10keV ) ) and black hole mass (M BH ). Their result can be expressed as L R (5GHz) ∝ L 0.6 X (2−10keV ) M 0.78 BH and the power-law slope of the radio-X-ray relation is consistent with that previously obtained for stellar black hole systems .
Physics explanations on the derived radio-X ray correlation have been also widely discussed. The radio emission is always believed to be the synchrotron radiation from the jet while the X-ray emission can come from both the accretion flow and the relativistic jet in a disk-jet system. At high accretion rate the X-ray emission is mainly from accretion flow and its dependence on black hole mass and accretion rate can be different according to different accretion disk model (Shakura & Sunyaev 1973; Narayan & Yi 1994; Merloni & Fabian 2002) . Merloni et al. (2003) has investigated the cases of several different disk models and found a good agreement between their fitting result and the radiation inefficient accretion flow models. When the accretion rate drops, the X-ray emission declines according to these models. Below a certain critical value (L/L Edd ∼ 10 −5 − 10 −6 , where L Edd is the Eddington luminosity), the jet emission will become dominant . In such a 'low' state where jet dominates the X-ray emission, the power-law slope of the radio-X-ray relation should be greater than 1 (Heinz 2004; . This means that when the X-ray emission is dominated by jet, the slope of the fundamental plane relation is probably different from the case when the X-ray emission is dominated by the accretion flow.
However, the reliability of the fundamental plane relation given by Merloni et al. (2003) has been questioned. Recently Bregman (2005) pointed out that the fundamental plane relation in Merloni et al. (2003) can be led out even with those sources having only upper limit of radio emission or by scrambling the radio fluxes and making them randomly assigned to the sources in the whole sample. In addition, the sample in Merloni et al. (2003) has the ratios of X-ray luminosity to Eddington luminosity in a large range, from lower than 10 −6 to 1. So the X-ray luminosity may have different dominated mechanisms according to different level of luminosities and thus has different dependences on the accretion rate according to the accretion disk models. This may cause significant scatters of the intrinsic black hole fundamental plane relation. Furthermore, the sample in Merloni et al. (2003) consists of both Galactic and extragalactic sources with estimated black hole mass and is therefore not uniform. Various selection effects may also seriously affect the derived black hole fundamental plan relation.
In this paper we select a uniform sample of broad line AGNs based on the crossidentifications of ROSAT all-sky survey, Sloan Digital Sky Survey and FIRST 20cm radio survey. With this sample we can possibly avoid the bias from both the inhomogeneous source selections and the data quality differences, and then better study the black hole fundamental plane relation for broad line AGNs. The sample selection and data reduction process are described in section 2 and statistical results are given in section 3. The possible theoretical explanations are discussed in section 4.
Through out this paper, we adopt the cosmology model with H 0 = 70 kms −1 Mpc −1 , Ω Λ = 0.7, and Ω M = 0.3.
The Sample

Sample selection
Our sample is selected from the X-ray emitting SDSS AGN catalog (Anderson et al. 2003 ) and the FIRST 20 cm radio survey (White et al. 1997; Becker et al. 2003) . The AGN catalog of Anderson et al. (2003) was selected based on the cross-identifications of the ROSAT all-sky survey (RASS) and the Sloan Digital Sky Survey (SDSS). As discussed by Anderson et al. (2003) , the RASS and SDSS are extremely well-matched both in the detection area and sensitivity. With the additional information from the FIRST radio observations, about 10 4 RASS X-ray sources are searched for the SDSS optical counterparts. As an initial and important result, Anderson et al. (2003) obtained a uniform sample of more than 1200 X-ray emitting quasars and other AGNs over the 1400 deg 2 of the sky, including 964 broad permitted line AGNs (FWHM>1000km/s), 216 narrow permitted line AGNs (FWHM<1000km/s) and 45 BL Lac candidates.
One of the benefits of this sample, as Anderson et al. (2003) pointed out, is that the RASS and SDSS survey area is also covered by the FIRST 20cm radio survey. So we select all the FIRST radio detected sources in the broad line AGN catalog and finally construct a ROSAT-SDSS-FIRST cross-identified sample of 132 broad permitted line AGNs. All of these 132 sources have 0.1 -2.4keV X-ray measurement from RASS and 1.4GHz radio measurement from the FIRST 20cm survey. The optical spectra of these sources are available from the SDSS data archive, which can be used to estimate the central black hole masses of them. For this purpose we analyze the SDSS spectra and the data reduction process is described in the following section.
Data reduction and black hole mass estimation
We examined all of the 132 spectra first with an aim that we can finally estimate the black hole mass of AGNs with broad permitted lines (eg. Hβλ4861, MgIIλ2798). We excluded the spectra in poor quality (with no visible emission lines) or with no Hβ or MgII λ2798 lines in the observation wavelength. At last we get the final sample of 115 objects with black hole mass estimatable from either Hβ λ4861 or MgII λ2798 broad emission line (Kaspi et al. 2000; McLure & Jarvis 2002; Wu et al. 2004) . One thing should be mentioned is that there are four high redshift (z > 2) sources with only the CIV λ1549 broad emission line available for black hole mass estimation in their SDSS spectra. Because we want to reduce the scatters in black hole mass introduced by different mass estimation methods and the number of these high redshift sources is rather small, we exclude these four source in our analysis as well.
We made the corrections for the Galactic extinction and redshift effects and subtracted the iron emission from the continuum. The UV and optical iron templates were adopted from Vestergaard & Wikes (2001) and Boroson & Green (1992) in the wavelength range 1250Å < λ rest < 3100Å and 4250Å < λ rest < 7000Å, respectively.
Then we fit the continuum and emission lines with the Mpfit package in IDL 1 , which was developed based on the Levenberg-Marquardt technique. The continuum fitting process was performed in the two Iron template windows respectively. Then we fit each band of the continuum with a power-law and calculate the rest-frame continuum flux density at 3000Å, and 4400Å. For high redshift sources, the rest-frame optical band moves out of the SDSS window and the 4400Å flux density cannot be fitted directly. So we extrapolate the power law fitting in the UV band to the optical band and calculate the 4400Å flux density for these sources. Finally we fit the emission lines with the gaussian profiles. We apply one gaussian component for MgII λ2798 line and two gaussians for the broad and narrow components for Hβ λ4861. From the fittings we can get the values of flux and FWHM of these emission lines.
The 3000Å, 4400Å, and Hβ luminosities, as well as the 0.1-2.4keV X-ray luminosity with data from RASS and rest frame 1.4GHz radio luminosity with data from FIRST, are calculated for these 115 AGNs. We also derive their rest-frame 5GHz flux from the 1.4GHz data by assuming a power-law index of 0.5 (i.e. f ν ∝ ν −0.5 ). Then the radio loudness is derived with the rest frame 4400Å and 5GHz flux density according to the definition R = f 5GHz /f b (Kellermann et al. 1989 ). The radio loud and radio quiet sources are divided by R = 10. Our sample consists of 39 radio quiet sources and 76 radio loud sources.
Finally, the black hole masses for all of these 115 sources are estimated. For the broad line AGNs, the black hole mass can be estimated with the velocity and radius of the broad line region (BLR) using the formula in Kaspi et al. (2000) ,
where V F W HM is the full width at half maximum (FWHM) of the broad emission lines and R BLR is the radius of the broad line region.
For the sources with Hβ λ4861 line measured, V F W HM is the FWHM of the broad component of Hβ emission line and R BLR can be determined using the broad Hβ line luminosity (L Hβ ) with the empirical relation provided by Wu et al. (2004) (see also Kaspi et al. (2005) ).
For the sources with only MgII λ2798 line available, we adopt the empirical relation provided by McLure & Jarvis (2002) :
where λL 3000 is the 3000Å continuum luminosity and V F W HM,M gII is the FWHM of the MgII emission line.
The sample properties
In this part we list some properties of our broad line AGN sample. Table 1 gives the total 115 sources with the SDSS optical source name, redshift, logarithm black hole mass in M ⊙ , logarithm 0.1-2.4keV X-ray luminosity, logarithm rest frame 1.4GHz radio luminosity, and logarithm radio loudness in different columns. The sample include 39 radio quiet and 76 radio loud AGNs. In Fig. 1 we show the histograms of redshift, logarithm radio loudness (LogR), 0.1-2.4keV X-ray (L X ) and 1.4GHz radio (L r ) luminosities, black hole mass (M), and the logarithm ratio of X-ray to the Eddington luminosity. The redshift range for our sample is from 0.04 to nearly 2. The logarithm black hole masses distribute from about 6.7 to 9.7. Both the X-ray and radio luminosity distributions are in a broad range and cover more than 5 orders of magnitude. Additionally, the X-ray to Eddington luminosity ratio distributes from about 10 −3.5 to 1.
In Fig. 2 we plot the radio luminosity against the X-ray luminosity with different symbols denoting different black hole mass bins. In the left panel we plot the logarithm luminosity while in the right panel we scale the luminosity with the Eddington luminosity. We do not see the clear trends that tracks of different mass bins are parallel to each other as that found in the former study (Merloni et al. 2003 ).
In Fig. 3 we re-plot the radio and X-ray luminosity, according to different radio loudness bins. We find that the sources obviously distributes in different parallel tracks according to different radio loudness.
Statistic results
In this section we present the correlation tests for the three fundamental plane variables, L r , L X , and M, and then give the fitting results.
Correlation tests
First of all, we perform the partial Kendall's τ test (Akritas & Siebert 1996) as did in Merloni et al. (2003) to test the intrinsic correlation among the three fundamental plane parameters (i.e. M, L X , and L r ), and in addition, among the Eddington luminosity scaled luminosities and black hole mass. Table 2 shows the results of this test, namely whether the correlation between X and Y is intrinsic or is only introduced by a third variable Z. The first three columns list the variables, the forth and fifth columns give the sub-sample type and number of object, and the last three columns list the partial Kendall's τ correlation coefficient, the square root of the calculated variance σ, and the probability to accept the null hypothesis. The null hypothesis will be rejected with a probability less than the significance level (i.e. ∼ 0.05).
For the correlation between luminosities, the same dependence on the source distance always confuses the intrinsic physical relation. This is the main reason why the reality of the black hole fundamental plane relation is suspected (Bregman 2005) . However, the partial correlation tests indeed prove that the luminosities are still strongly correlated even if the effect of distance is excluded. Furthermore, in order to avoid the distance effect we test the existence of the intrinsic relationship between radio and X-ray emissions by comparing the radio and X-ray fluxes of the AGNs in our sample. In Fig. 4 we plot the rest frame 1.4GHz radio flux versus the 0.1-2.4keV X-ray flux. We also plot the data of all the other sources (without FIRST detection) of the broad permitted line AGN sample in Table 2 of Anderson et al. (2003) as a comparison. For these sources we take 0.45mJy, the typical 3 σ detection level of the FIRST 20cm survey (White et al. 1997; Becker et al. 2003) , as an upper limit of radio emission. We see that for these upper limit sources no correlations exist in the flux-flux plot, while for sources in our sample the radio and X-ray fluxes are clearly correlated in each radio loudness bins. For radio-quiet sources and radio-loud sources in 3 different radio-loudness bins, the Spearman correlation coefficients are 0.56, 0.27, 0.37 and 0.57 respectively. The corresponding power-law slope values for these different samples, derived from the Ordinary Least Square (OLS) bisector method (Isobe et al. 1990) , are 0.60 ± 0.07, 1.10 ± 0.09, 1.05 ± 0.16 and 1.40 ± 0.30. Therefore, the intrinsic correlation between the radio and X-ray emissions of AGNs really exist, though the distance effect can stretch out the luminosity relationship significantly and affect the intrinsic relation seriously in a flux-limited AGN sample.
In addition, from Table 2 we can see that the correlations between the luminosities (L r or L X ) and black hole masses still exist in the partial correlation test when taking the other luminosity (L X or L r ) as the third variable. However, when considering the luminosities scaled with the Eddington luminosity, we see that for the radio quiet sample the correlation with the black hole mass disappears.
The black hole fundamental plane
Based on the correlation analysis above, we finally fit the data in the form of:
We also perform the fitting directly between the Eddington luminosity scaled radio and X-ray luminosities for the radio quiet sample in the form of:
We apply the OLS multivariate regression method to the total sample and to the radio quiet and radio loud subsamples respectively. Table 3 summarizes our OLS bisector fitting results and lists the fitting parameters in equation (1) with errors in one-sigma confidence level and the dispersions (σ r )
2 . The fitting result from Merloni et al. (2003) is also listed for comparison. Compared with the fundamental plane relation of Merloni et al. (2003) , our results from the total sample of 115 sources and both the radio loud and radio quiet subsamples give a much smaller black hole mass dependence (ξ RM ). And much larger radio-X-ray correlation slopes (ξ RX > 1) are found in the fittings of the total sample and the radio loud subsample when compared with the value of ξ RX = 0.60 in Merloni et al. (2003) . The radio-X-ray correlation slope (ξ RX = 0.85) in the result of radio quiet subsample is also larger than that in Merloni et al. (2003) .
The result of the Eddington luminosity scaled luminosity fitting for radio quiet sources is:
where errors are in one-sigma confidence level. (4) and (6)) plus all the data points (including radio-loud sources) in different radio loudness bins with the x coordinate represents the quantity calculated from these two equations for radio-quiet sources.
The first thing we find out with our data is that our fundamental relationships are not sensitive to the black hole mass no matter the sources are radio loud or radio quiet (see Table 3 ). The correlation slope value ξ RM is nearly zero within uncertainties for all the three fittings, which is different from what was found by Merloni et al. (2003) . This is not surprise as our sample is uniform and includes only supermassive black holes whose masses are in a much narrower range compared to those in Merloni et al. (2003) . In this case the black hole mass may not affect the relation significantly. In Fig. 6 we plot L r /L X ratio versus black hole mass (M) in logarithm, which shows that the dependence of radio to X-ray luminosity ratio on black hole mass is also very weak.
Secondly we get very different radio-X-ray correlations for the radio loud and radio quiet samples. The slope ξ RX for our radio quiet sample is about 0.85 which is a little steeper than the result in Merloni et al. (2003) , but still close to the value found in the hard state of GBHs , ξ RX ∼ 0.7). For the total sample and the radio loud subsample, the parameter ξ RX is around 1.33 and 1.39 respectively. Thus either a much different radiation mechanism or some additional effects must be taken into account for the radio loud sources.
In addition, we also obtain a tight relation between the Eddington luminosity scaled radio and X-ray luminosities for the radio quiet subsample with the correlation slope ξ ERX = 0.86 and a dispersion σ r = 0.38.
Discussions
Previous studies on the black hole fundamental plane relation mainly concerned about the relations of black hole mass, hard X-ray luminosity (eg. 2-10keV), and radio luminosity at or above 5GHz Merloni et al. 2003; . In this work, we use the 0.1-2.4keV X-ray luminosity and 1.4GHz radio luminosity instead. If we assume that the X-ray and radio emission can be described as power laws with the typical spectral index in each band for all the sources, the corrections from hard to soft X-ray and from 5GHz to 1.4GHz should be linear and only change the constant item in the fundamental plan relation (Eq. (4)). However, the actual spectrum of individual sources in our sample is probably more complicated, especially in the soft X-ray band. The spectral parameters may change from one source to another according to different luminosity level or different dominated radiation mechanisms at different accretion rate. Thus any nonlinear relations between the hard/soft X-ray luminosities or 5GHz/1.4GHz radio luminosities for sources in our sample will change the correlation slopes and result in different correlations in our fittings from those obtained in previous works. On the other hand, the small differences in the radio and X-ray spectral index for radio-quiet and radio-loud subsamples (Yuan et al. 1998 ) may also lead to some differences in the derived black hole fundamental plane. Future detailed studies on the radio and X-ray spectral index for individual sources in our sample are expected to resolve this problem.
In this work we found very different black hole fundamental plane relations for radio loud and radio quiet broad line AGNs. Although whether such a difference is intrinsic or not deserves further studies, our results on the fundamental plane relation is probably helpful to investigate the underlying black hole accretion physics and may be used to constrain the theoretical models.
The fundamental plane relation with the X-ray emission dominated by the relativistic jet has been well discussed in literature. Heinz (2004) recently showed that the synchrotron emission from the scale invariant jet including the effect of radiation cooling can lead to a correlation of L R ∝ M 0 L
X
with typical scale invariant synchrotron jet parameters. Similar conclusions were also obtained from studies on Galactic black hole X-ray binaries . Our derived fundamental plane correlation slope for radio loud sample seems consistent with this jet dominate X-ray model as well.
However, for radio loud AGNs the Doppler beaming effect from the relativistic jet should also be important. Doppler beaming can increase the jet intrinsic power by a factor of δ 2+α (where δ is the beaming factor and α is the intrinsic power-law spectra index, i.e. f ν ∝ ν −α , Krolik (1999) ) and may lead to a spurious observed correlation. There are two situations needed to be discussed when thinking about the beaming effect. One is that both the radio and X-ray fluxes are dominated by jet emission and they will be affected by the relativistic beaming to different levels according to the spectral index in different band. The other is that only the radio emission is from the jet and beamed while the X-ray emission is dominated by the accretion flow. Falcke et al. (2004) have studied the low-power accretion black hole systems where the radio and X-ray emissions are both jet dominated. They used a sample including both the stellar black hole systems and AGNs, and found that the scaling relation between radio and X-ray emissions is only slightly dependent on the beaming factors in the form of shifting along the fitted correlation line. However, such a jet dominated circumstance only exists in the low state of black hole systems and is thus possibly not the case for our sample. In our case for broad line AGNs, probably only the radio emission is beamed. Therefore, for AGNs with different radio-loudness this extra effect of relativistic beaming will cause parallel shifts from the intrinsic fundamental plane, and thus lead to a steeper correlation slope in the observed correlation.
We noticed that the beaming factor is hard to be measured directly for large sample of AGNs, so we use the radio loudness as a possible indicator of it. In Fig. 3 and Fig. 5 all radio loud sources are shown in a parallel distribution according to different radio loudness bins, which indicates the possibility that all of these sources may obey the same correlation as that of the radio quiet sources but it is shifted by a different level according to different radio loudness. If we take the radio quiet fundamental plane relation as an intrinsic one for all AGNs with high accretion rate, the difference (δLogL r or δLog(L r /L Edd )) between the observed radio luminosity and that derived from the radio quiet fundamental plane can be calculated. In Fig. 7 we plot δLogL r and δLog(L r /L Edd ) versus radio loudness and tight correlations are found. As shown in this plot, the differences between the observed and estimated radio luminosity can be different in more than 3 orders of magnitude. This is not impossible for the extremely radio loud sources with a beaming factor greater than 10. Also the difference between the observed and calculated radio luminosities are tightly correlated with the radio loudness. Table 4 lists the partial Kendall's τ correlation coefficient between δLogL r , δLog(L r /L Edd ) and logarithm radio loudness when taking the logarithm observed radio luminosity as the third variable. The test shows that the correlation still exists when the effects of radio luminosity are excluded. Therefore we think that the observed fundamental plane for radio loud AGNs is unreliable unless the beaming effect can be removed.
When considering the fundamental plane for radio quiet sources only, the underlying physical mechanism is not very clear as well. We compared our results with the available accretion flow models discussed in Merloni et al. (2003) with corresponding parameters listed in Table 3 of their paper. As the ROSAT observations are in the soft X-ray band, we also investigated the model of multicolour thermal emission from the inner part of a standard thin disk (Shakura & Sunyaev 1973) . Moreover, the jet dominated situation with radiation cooling effect is also considered. At last we found that our fitting result can be marginally matched when the magnetic field dependence on black hole mass and accretion rate in the form of B 2 ∝ M −1ṁ and the X-ray luminosity has a non-linear dependence on accretion rate with a power-law index around 2. Such parameters can be satisfied in the radiatively inefficient accretion flow models (Narayan, Mahadevan & Quataert 1998) . Similar conclusion was also found in Merloni et al. (2003) . However, there is no evidence that the sources with radiatively inefficient accretion flow occupy a large percentage in our sample when considering the X-ray to Eddington luminosity ratio range (10 −3 to 1, see the L X /L Edd histogram in Fig. 1 ). We noticed that the emission in soft X-ray band is complex and may come from different radiation mechanisms (Brunner et al. 1997) including the multicolor thermal emission from the inner part of an optically thick disk, inverse Compton emission, and free-free emission in the hot corona. So more analyses on the X-ray and radio spectra as well as accretion disk model studies are needed for obtaining more accurate physical explanations of such a fundamental plane relation.
Summary
With a uniform broad line AGN sample we have studied the fundamental plane relation in black hole accretion systems. Compared to previous works, we found that our fundamental plane relation has a much weaker dependence on the black hole mass. A very tight relation is also found between the Eddington luminosity scaled X-ray and radio luminosities for radio quiet sources. The non-linear dependence of radio luminosity on X-ray luminosity is different for radio loud and radio quiet AGNs. We attribute this to the relativistic jet in radio-loud AGNs. Especially the Doppler beaming effect from a relativistic jet can increase the intrinsic radio emission significantly and lead to a steeper slope of the fundamental plan relation. The derived fundamental plane relation for radio-quiet sources should better reflect the intrinsic physical correlations. However, the soft X-ray emission mechanisms of AGNs are complex and more reliable theoretical explanations are expected to be obtained only after further detailed spectral studies in soft X-ray and radio band on the individual AGNs in our sample can be done. Finally, we would like to mention that our black hole fundamental plane relation is derived from a flux-limited sample consisting of 115 broad line AGNs. Obviously more future studies with larger and better samples are needed to confirm our result. , and bottom panel the rest frame 1.4GHz radio luminosities and ratios of X-ray to Eddington luminosity (L Edd = 1.26 × 10 38 (M/M ⊙ )erg s −1 ). For the mass and luminosity ratio histograms, the dashed lines give the distributions of the total sample while the solid and dash-dotted lines represent the radio quiet and radio loud subsample. Fig. 2. -The 1.4GHz rest frame radio luminosity versus the 0.1-2.4keV X-ray luminosity with different symbols corresponding to different bins of logarithm black hole mass (in unit of M ⊙ ). In the left panel we plot the logarithm luminosities directly while in the right panel we scale the luminosity with the Eddington luminosity. Fig. 3 .-The rest frame 1.4GHz radio luminosity versus 0.1-2.4keV X-ray luminosity with different symbols represent different bins of logarithm radio loudness (lrl) . In the left panel we plot the logarithm luminosities directly while in the right panel we scale the luminosity with the Eddington luminosity. Fig. 4 .-The rest frame 1.4GHz radio flux versus 0.1-2.4keV X-ray flux for the broad permitted line AGN sample in Table 2 of Anderson et al. (2003) . For the 115 sources in our sample, different symbols represent those in different bins of logarithm radio loudness. For other sources without FIRST detection, we take 0.45mJy as an upper limit of the observed 1.4GHz radio flux (Becker et al. 2003) . The left panel shows all the AGNs in the sample according to the radio quiet fundamental plane relation with different symbols corresponding to different logarithm radio loudness (lrl) bins. The right panel shows the Eddington luminosity scaled radio and X-ray luminosities according to the fitting result for radio quiet sources. The dashed line represents the best fitting relation with the radio quiet sources only. Fig. 6 .-The ratios of radio and X-ray luminosity are ploted versus the black hole masses in logarithm. Different symbols represent sources in different bins of logarithm radio loudness. Fig. 7 .-The differences (δLogL r ) between the observed radio luminosity and that derived from the fundamental plane of the radio quiet AGNs for all AGNs in the sample with different logarithm radio loudness (lrl) bins are ploted versus the logarithm radio loudness. The left panel gives the logarithm radio luminosity difference calculated with equation (4) using the fitting result from the radio quiet sources in Table 3 , while the right panel gives the differences calculated with equation (6).
